MKS-7 



SERVICE NOTES 



First Edition 



DISASSEMBLY 



TOP PANEL REMOVAL SCREWS: O , O , © and O 



SPECIFICATIONS 



MELODY, CHORD BLOCK 



DCO 


LFO MOD 


± 400 cents 




BENDER 


± 1 200 cents 


VCF 


CUTOFF FREQ. 


5Hz to 50kHz 




RESONANCE 


0 to self oscillation 




ENV MOD 


i 1 4 octaves 




LFO MOD 


±3.5 octaves 




BENDER 


±3.5 octaves 




KEY FOLLOW 


+ 31—2 octaves 


ENV 


ATTACK TIME 


3ms to 3s 




DECAY TIME 


3ms to 1 2s 




SUSTAIN LEVEL 


0 to 1 00% 




RELEASE TIME 


3ms to 1 2s 


LFO 


RATE 


0.1Hz to 30Hz 




DELAY TIME 


0 to 3s 


^SS BLOCK 




VCF 


CUTOFF FREQ. 


15Hz to 40kHz 




RESONANCE 


0 to self oscillation 




ENV MOD 


H-9 octaves 


ENV 


ATTACK TIME 


3ms to 2.5s 




DECAY TIME 


3ms to 1 2s 




SUSTAIN LEVEL 


0, 33,66, 100% 




RELEASE TIME 


3ms to 1 2s 


BASS DETUNE 


± 50 cents 



MASTER TUNE ± 50 cents 

OUTPUT 

MIX: 1 /4" phone jack 0/— 1 5/— 30 dBm 
MULTI: -lOdBm 

POWER CONSUMPTION 25W 
DIMENSIONS 

BLACK: 482(W)x400(D)x88(H)mm/1 8-1 5/1 6"x1 5-3/4"x3-7/16" 
IVORY: 430(W)x400(D)x88(H)mm/16-15/16”x15-3/4"x3-7/16" 

WEIGHT 

BLACK: 7kg/15 lb 7 oz 
IVORY: 7.5kg/16 lb 9oz 

ACCESSORIES 

MIDI Cable (Im) 

Connection Cord (2.5m) x 2 

OPTIONS 

Carrying Case TB-2U 

MIDI/SYNC Cable MSC-25 (2.5m) 

MSC-50 (5m) 



FRONTSIDE 



KNOB (22475329) 

POT. EWAMK0D20-B54 (13339344) 



KNOB (22475329) 

POT. EWAMJ1D20-B54 (13359251 



KNOB (2247026100) 

POT. RKD41011WA (13219369) 



JACK YKB21-5010 (13449145) 

KNOB (22475329) 

POT. EWANJ1D20-B54 (13359352) 

BUTTON (22475598) 

SW. SPPQ19122A (13129351) 




DISPLAY WINDOW (22025684) 
LED LB-202VL (15029416) 

TOP PANEL (22025244) BLACK 
(22025283) IVORY 

FRONT PANEL (22215458) BLACK 
(22215483) IVORY 



ANGLE (221255211 



KNOB (2247024000) 
SW, SDDGA3078A (13129124) 

BUTTON (22475598) 
SW. SPPQ34004A (13129554) 

KNOB (22475329) 
POT. EWAMK5D20-B15 (13339345) 



REAR SIDE 




BOTTOM PANEL (22025256) BLACK 
(22025284) IVORY 



AC INLET PA-126 (13429710) 11 7/220 V 
PA-125 (13429709) 240V 



RUBBER FOOT (22355334) 



JACK YKB21-5006 (13449252) 



POT. RKB110017A (13279754) 
SOCKET MIDI2-NS (13429628) 



JACK YKB11-5012 (13449146) 



JACK YKB21-5018 (13449253) 



SW. SSSP12225A (13159334) 



Printed in Japan 




fSRoland 
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PARTS LIST 



PANEL 



22215458 


Front 


black 


22215483 


Front 


ivory 


22025244 


Top 


black 


22025283 


Top 


ivory 


22025256 


Bottom 


black 


22025284 


Bottom 


ivory 


HOLDER 






22125521 


Angle 




22195745 


Front 




22195472 


Side 




22195747 


Jack 




22195744 


Cord 


(lOOV only) black 


22195788 


Cord 


(lOOV only) ivory 


COVER 






22025684 




Display window 


22245454 




Slide pot. mask 


22265226 




Dust cover 


KNOB, BUTTON 






2247024000 


Knob 


Power switch 


2247026100 


Knob 


Rotary 


22475329 


Knob 


Slider 


22475598 


Button 


Key switch 


SWITCH 






I3I29I24 


SDDGA3078A 


Power switch 


13129554 


SPPQ34004A 


Key switch triplet 


I3I2935I 


SPPQI9I22A 


Key switch 


13159334 


SSSPI2225A 


Slide switch 


PCB ASS’Y 






7934708000 


Module board 


(PCB 229251 18) 


7934710000 


Main board 


(PCB 22925135) 


7934712000 


Jack board 


(PCB 22925135) 


7934714000 


MIDI board 


(PCB 22925135) 


7934717000 


Panel board 


(PCB 22925136) 


7934706100 


Power supply board 


1 00/1 17V (PCB 22925137) 


7934706400 


Power supply board 


220/240V (PCB 22925137) 


JACK 






13449145 


YKB2I-50I0 


PHONES 


13449252 


YKB2 1-5006 


CHORD, RHYTHM 


13449253 


YKB2I-50I8 


BASS, MELODY 


13449146 


YKBI 1-5012 


MIX 


SOCKET 






13429710 


PA- 1 26 


AC inlet (1 I7/220V) 


13429709 


PA- 1 25 


AC inlet (240V) 


13429628 


MIDI2-NS 


5P dual DIN 


13429523 


SMO-28-S6T 


28p in 1C socket 


CONNECTOR 






13439260 


5267-03A 


3P 


13439261 


5267-04A 


4P 


13439262 


5267-05A 


5P 


13439263 


5267-06A 


6P 


13439264 


5267-07A 


7P 


13439265 


5267-08A 


8P 


13439269 


5267-09A 


9P 


13439266 


5267- lOA 


lOP 


13439206 


3022-6A 


6P VCF,VCA test point 



13429169 

13439288 



3024-05CH 

3021-02 



5P 7-segment LED 

2P LED holder 



FUSE 



12559335 


T-GGS I.OA 


(prim. 100,1 17V) 




12559336 > 


T-GGS 2.0A 


(sec. 100,1 17V) 




12559509 


CEE-T3l5mA 


(prim.220,240V) 




12559513 


CEE-TIA 


(sec.220,240V) 




RESISTOR ARRAY 








I39I0I 14 


RGSD 4X223K 


22kx4 




I39I93I 1 


RM 8-223J 


1 Ikx8 




13919310 


RM 8-I03J 


I0kx8 




I39I9I46 


RKMI4L503F 


R/2R I2bit 




I39I9I33 


RM062I 


R/2R/4R/8R/I6R/32R/ 6bit 


POTENTIOMETER 








(SLIDE) 

13359352 


EWANJID20-B54 


50kBx2 


VOLUME 


13359251 


EWAMJID20-B54 


50kBx2 


RHYTHM, CHORD 


13339344 


EWAMK0D20-B54 


50kB 


BASS,MELODY 


13339345 


EWAMK5D20-BI5 


lOOkB 


DYNAMICS SENS. 


[ROTARY) 

13219369 


RKD4I0I IWA 


lOOkB 


TUNE 


13279754 


RKBI I00I7A 


lOOkB 


BASS DETUNE/MODULATION SENS./BENDER 
SENS. 


(TRIMMER) 

13299189 


RHE0AS30SA 


4.7kB 




13299177 


RHE0AI40XA 


lOkB 




13299188 


RHE0AJ40VA 


22kB 




13299190 


RHE0AS40TA 


47kB 




13299178 


RHE0AI50RA 


lOOkB 




FILTER 








13529105 


DSS3I0-55D223S 


EMI filter 




POWER TRNSFORMER 








22455400U0 


universal 


lOO/l I7/220/240V 




DIODE 








I50I9I03 


IS2473 






I50I9I25 


1 SSI 33 






15019208 


ISR35-200 






I50I9245SN 


SIVBIO 


lOOV lA rectifier 




15019254 


2B4B4I 


lOOV 2A rectifier 




15029152 


GL-9HDI2 


LED 




15029416 


LB-202VL 


7-segment LED 




PHOTO COUPLER 








15229706 


TLP552 






1C 









151 


1791 


184 


//PD78I0G 


CPU 




or 








151 


1791 


94 


//PD78I IG-IOI 


CPU 




or 
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MKS-7 



15 179190 


//PD78I IG-102 


CPU 






15229825 


MB63HI I4PF 


8-ch counter 




15 179701 


MBM2764-25Z 


EP-ROM (Module board) 




I5I79700D0 


MBM2764-25Z 


EP-ROM (Main board Except US) 




I5I79700E0 


MBM2764-25Z 


EP-ROM (Main board US only) 




15179633 


HN6I256PC42 


ROM^ 






15179635 


HN6I256PC44 


ROM 


[pCM 




15 179661 


HN6I256PC7I 


ROM 1 


Rhythm 




15179662 


HN6I256PC72 


ROM j 






15 179185 


M82C53-5 


Triple programmable interval timers 




or 

I5I79I85N0 


//PD7I054C 


Triple programmable interval timers 




152 19 147 


//PC624C 


8-bit D/A converter 




15159503 


TC40H000P 


Quad 2-input NAND gate 




15159505 


TC40H004P 


Hex inverter 




I5I595I4 


TC40H032P 


Quad 2-input OR gate 




15159525 


TC40HI39P 


Dual 2-to-4-line decoder/demultiplexer 




15159535 


TC40HI5IP 


8-to-l 


-line data selector/multiplexer 




15159532 


TC40HI6IP 


Synchronous presettable 4-bit counter 




15159507 


TC40H273P 


Octal 


D-type flip-flop 




15159508 


TC40H373P 


Octal 


D-type latch 




I5I59I05H0 


HDI40I3BP 


Dual D-type flip-flop 




I5I59I4IT0 


TC4040BP 


12-stage binary counter 




I5I59I28T0 


TC4050BP 


Hex buffer/converter non-inverting type 




I5I59I I3H0 


HDI405IBP 


Single 8-ch multiplexer/demultiplexer 




I5I59I MHO 


HDI4052BP 


Differential 4-ch multiplexer/demultiplexer 




I5I59I29H0 


HDI4053BP 


Triple 2-ch multiplexer/demultiplexer 




I5I59I I6T0 


TC4069UBP 


Hex inverter 




I5I59I33H0 


HDI4I74BP 


Hex D-type flip-flop 




15 159301 HO 


HDI4520BP 


Dual binary up counter 




I5I69I I7H0 


HD7407P 


Hex buffer O.C. 




15229816 


MC5534A 


DCO 






1 52298 I70A 


AIQH800I7A 


VCF,VCA 




15229807 


IR3R0I 


Envelope generator 




15229802 


BA662A 


VCA 






152 192 17 


MN3006 


BBD 






152 192 13 


MN3009 


BBD 






15169504 


MN3I0I 


BBD driver 




152 191 24 


;wPCI252H2 


VCA 






I5I89I I9J0 


NJM062 


Low-power JFET-input OP Amp 




15 189 154 


TL064CN 


Low-power JFET-input OP Amp 




15 189 147 


NJM072D 


Low-noise JFET-input OP Amp 




15 189 158 


//PC4082 


JFET- 


input OP Amp 




I5I89I7I 


M52I8P 


Low-noise OP Amp 




15 189136 


M52I8L 


Low-noise OP Amp 




I52I9I49 


MM5437N 


Noise generator 




I52I9I52 


PST520D 


Reset IC 




15 159701 


M54522 


Transister array 




I5I49I 10 


M54562 


Transistor array 




I5I99I06NH 


/^PC7805H 


+ 5V voltage regulator 




I5I99I I8N0 


/^PC78I5H 


+ 15V voltage regulator 




I5I99I02N0 


/^PC79I5 


— 15V voltage regulator 




CAPACITOR 










1 36592 I4M0 


ECET25R682SW 


6800//F/25V 




I3659223M0 


ECET35R332SW 


3300;uF/35V 




13529104 


DE7I50F472MVAI 


0.0047/^F Line bypass(KC) 




TRANSISTOR 










151 I9I06DR 


2SA933-R 








15 129 108 


2SC945-P 








15 1291 13 


2SCI740-R 








15 129136 


2SC2878-A 








I5I39I I860 


2SK38I-C-P 








AC CORD, AC CORD SET 








13439801 WO 


VFF 2,5M 


(lOOV) 




1 34398 I2F0 


UC 704-J0I 


(1 17V) 





1 34398 13F0 
13439846 
1 34398 I4F0 

OTHERS 


EC 2I0-J06 
BH 30I-JOI 
SC 4I5-J06 


(220V) 

(240VE) 

(240VA) 


England 

Australian 


22355334 


Rubber foot 






22255120 


Shield sheet 






22465478 


Heat sink 






12389735 


CSA I.60MK 


1.6MHz 


Xtal(ceramic resonator) 


12389728 


KMFCI034TI 


8MHz 


Xtal(ceramic resonator) 


12389719 


KMFCI007T3I 


l2MHz 


XtaKceramic resonator) 


I37I990I 


R25NQJ82ohm 


820hm 


Flame proof type resistor 


12369504 


SR-4N-4 


AC cord 


bushing(IOOV only) 



COMMERCIALLY AVAILABLE 

23485I67 348-I67 MIDI cable (Im) 

23430675 LP-25 Connection cord (2.5m) 

MSC-25 MIDI/SYNC cable (2.5m) 

MSC-50 MIDI/SYNC cable (5m) 



IC DATA 



juPD7810G/juPD7811G 




MM5437 









0UT1 Q 


, V-y 


_gj CONTROL 1 


NC L2 




3 INT/EXT CLOCK 


vddQ 




^ C0NTR0L2 


vsbIT 




^ OUT 2 /data in 



HD14520BP 



Clock Apr 
Enable A rr 
Q0A[T 
Q1 a[T 

Q2a[T 
Q3A[T 
Reset A [T 
VsslT 










RQ3 


Q1 




02 


Q2 




Q1 


Q3 R 










^VDD 

- T?] Reset B 
-u]Q3B 

- iI|Q2B 
-T^oib 
-iTjQOB 

- 1^ Enable B 
hP^CIockB 



TOP VIEW 



AtPC624C 



THRESHOLD Q 


I 


jUcOMP 


lout l2_ 




15] Ref- 


v-Q 




14] Ref + 


lout F4 


TOP VIEW 


13] V+ 


dtQ 




12] DO 


06 d 




TT]di 


D5[T 




j0]D2 


04 Cl 




I1]D3 



MN3006 



TC40H151P 



D3[T 


T — — 


16] VDD 


D2[T 




I1]D4 


D1 U 




14]D5 


DO [4 


top view 


IH D6 


f Y F5 
OUTPUT < 1-^ 




12] D7 


IwLI 




H] A 


stbq; 




T0]b 


vssd 




3] 0 



MB63H114 



51 33 




19 



GND [T 


Ky 


C|]0UT2 


CPI [T 


TOP VIEW 


C7]odti 


IN □ 




C|]CP2 


VGOd 




CH VDD 



PST520D 







T W 

if 


^ 2 3 





PIN 


name 


PIN 


name 


PIN 


name 


lauii 




1 


II8I!M 


B 


03^9 






Bl 








B 


0331 


m 


■waw 


B»l! 




MD 




lEI 


KilWaiM 






B 




■1 


D 






IcM 


■aww 


B 


WISH 


5 


B 


B 


■waif 


B 


HIHiM 


BcB 


WISH 


6 


ADR7 










Bl 


BlIBcl 


w 




Pel 


■waidi 


IcSm 




BSB 


WIS^l 


B 




m 


[cttiiaa 


EEI 






faeiati 


B 




B 




B 




B 


Kwai 


■Bl 




Ril 




B 






IHJW 


BIB 




B 




B 


KgSIHl 










B 




B 




Bil 


Kwaiii 


13 


ADRB 


29 


GATE3 


45 




B 


Kwai 


14 


ADR4 


iiaii 


GATE2 


46 


XST6 






15 


ADR3 


31 


GATE1 


47 


XST7 


63 


XCK6 


16 


ADRA 


32 


GATEO 


48 


TST1 


64 


XCK7 



3 
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CIRCUIT DESCRIPTION 

GENERAL 

There are two CPUs on the MKS-7: MAIN CPU (IC45 on MAIN BOARD) and MODULE CPU (IC31 on MODULE BOARD). Two 
CPUs share the tasks as shown below: 



MIDI IN 



3. 



5. 



X 



MAIN CPU 



31.25k Baud Serial data 



Receiving MIDI data 
Outputting RHYTHM data 

• Trigger 

• Dynamics 

Controlling BASS parameter 

• Pitch 

• GATE 

• ENV 

4. Transmitting to Module CPU 

• Key assignment 

• Key data 
Timbre parameter 

• Reading into memories 

• Transmitting to Module CPU 
Reading switches 
LED lighting 

Reading Analog parameters 

• Tune 

• Bass detune 

• Dynamics sens. 



MODULE CPU 



1 . Processing data from Main CPU 

• Key ON/OFF 

• Timble parameter 

• MIDI Bend 

• MIDI Modulation 

• Outputting Jack board control data 

• Controlling parameters in both Split and Whole 

2. Writing divide data into 8253 

3. Reading Analog data 

• Tune 

• Bend sens. 

• Mod.ses. 

4. Generating and introducing Envelope to 
Divid data, VCF CV and VCA CV 

5. Generating and introducing LFO to 
Divid data, DCO CV and VCF CV 

6. Outputting D/A conversion data 



<Fig. 1> 



MAIN BOARD 



I PANEL BOARD | 



KEY SCAN 




I MIDI BOARD I I PANEL BOARD 



DESIGNATION 



AN 

(ANALOG INPUT) 



PORT A 



PORT B 



ANO 

1 

2 

3 

4 

5 

6 
7 



PAO 

1 

2 

3 

4 

5 

6 
7 



PBO 

1 

2 

3 

4 

5 

6 
7 



PIN 

No. 



34 

35 

36 

37 

38 

39 

40 

41 



9 

10 

11 

12 

13 

14 

15 

16 



FUNCTION 



I/O 



Master tune 
Bass detune 
Dynamic sense 



NC 



SW data read 



\ Bass ENV 
I sustain level select 
Bass waveform select 



Display LED drive 



PORT C 



PORT D 
(DATA BUS) 



PCO 

1 

2 

3 

4 

5 

6 
7 



17 

18 

19 

20 
21 
22 

23 

24 



Serial out to Module CPU 
MIDI serial input 
Bass gate 

Bass S/H DMUX inhibit 



J 



Bass S/H DMUX channel select 



Bass pitch clock 



PDO 

1 

2 

3 

4 

5 

6 

7 



55 

56 

57 

58 

59 

60 
61 
62 



ROM 

address 

(out) 



ROM 

data 

(in) 



Rhythm, Bass 
D/A data 
(out) 



I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 



PORT F 



PFO 

1 

2 

3 

4 

5 

6 
7 



47 

48 

49 

50 

51 

52 

53 

54 



I Latch 



ROM 
address 

address 
ROM/Latch select 
'I LED dynamic scan and 
/ SW DMUX address 



Xtal-1 
Xtal-2 
RESET 
RD 
WR 
ALE 
MODE 0 
MODE 1 



31 

30 

28 

44 

45 

46 
29 
27 



\ Internal — 
i clock oscillator 
Reset pulse 
ROM read pulse 
Latch write pulse 
Address latch pulse 

Q J External ROM mode 



CPU 


40H139 

IC30-b 


ROM 

IC43 


Bass 

D/A 

Latch 


Rhythm 

D/A 

Latch 


Rhythm 
TRIG & 
Dynamics Hold 


PF 


5 


(G) 


0 


1 


1 


1 






4 


(B) 






0 


1 


1 






3 


(A) 






1 


0 


1 






2 












Hi-Hat Close/open 
select 






1 












Ride cymbal 






0 












Crash cymbal 




jm 


a 






OOOOH 






Clap. 






a 






to 






Rim Snot 




■ 




40H373 


1FFFH 










Hi-Hat 




■ 


EM 


IC44 






1 

OOH 

to 


1 

OOH 

to 


Hi Tom 




■ 


mm 


Address 






Mid Tom 




■ 


B 


Lower 






31- 


H 


3t 


-M 


Low Tom 




■ 


B 


















Snear Dr. 




■ 


B 










■ 


■ 


■ 


EM 


Bass Dr. 


[Available timing 




RD 






WR 



<Table 1b Address Map> 



<Fig. 2 MAIN BOARD Block Diagram> 
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1. SWITCH READING 

Main CPU IC45 reads 19 front panel switches through 4 row 
X 5 column Matrix on the Panel Board. 





IC30 


1 Port A 




a 


0 


1 


2 


3 


Scan 0 


B A 
0 0 


[3] 


[6] 


[9] 


Trans- 

pose 


Scan 1 


0 1 


[2] 


[5] 


[8] 


[0] 


Scan 2 


1 0 


[1] 


[4] 


[7] 


MIDI ch 


Scan 3 


1 1 


Melody 


Chord 


Bass 


Rhythm 




<CTable 2 Switch Matrix^ 

Switch scanning data from PF6 and PF7 of CPU IC45 are 
decoded at Line Decoder IC30a which pulses one of its 
outputs SCAN0-SCAN3 (on the matrix rows) low. The 
switch status on the low row is read into PA0-PA4 of the 
CPU through Inverting Buffer IC47. The CPU repeats the 
scanning every 5ms for the remaining switches, cycling at 
20ms intervals. 



IC30-fl. 
decode out 



Reading switch o M M ^ K 

M 12 [2 u L 

<CFig. 3 Timing chart> 

2. LED LIGHTING 

The LEDs are placed on the 8x4 Matrix as shown in Table 3. 
For these LEDs, switch scan data is concurrently used for 
lighting. It is fed to LED Driver IC3 on the Panel Board to 
have a low at one of IC3 outputs, providing a return path for 
an array of LEDs. With drive current supplied through LED 
Driver IC38 on the Main Board, each LED lights up dynamic- 
ally at 20ms intervals on a 25% duty cycle current. 




note on indicator 



Rhythnn Bass Melody Chord 



display select 



Melody 



<^Table 3 LED Matrix!^ 



note on indicator display select 

lower digit upper digit RHYTHM, BASS BASS, MELODY 

CHORD.MELODY CHORD 



<CFig. 4 Timing chart> 



3. POTENTIOMETER READING 

CPU IC45 has a built-in A/D converter. Three of the eight 
Analog Inputs are used for potentiometer readings as shown 
in Table 4. 



AN 


Analogue Parameter 


0 


Master tune 


1 


Bass Detune 


2 


Dynamics Sens 



<Table 4> 

Timing for reading is determined by the CPU Main program. 

4. MIDI MESSAGE READING 

Photo coupler IC1 on MIDI board shifts MIDI messages to 
the TTL level and sends them to CPU IC45. 

5. ROM READING AND SERIAL TRANSMITTING 

Tone color parameters of MELODY, CHORD, and BASS 
blocks are stored in ROM IC43. 

Upon receiving MIDI program change message, CPU IC45 
first determines: Tone color parameter block (MELODY, 
CHORD, or BASS) being assigned to that MIDI CH. 

Tone Number represented by the program change message. 

Then the CPU accesses the correct memory location in ROM 
and transfers it (timbre parameter) to the destination in 
serial format as follows. 

MELODY or CHORD parameter to Module CPU through 
SERIAL OUT. 

BASS parameter to Latch IC41 through PORT D. 

6. BASS BLOCK 

a) Pitch generator 

Pulse from PC7 of CPU IC45 is 1 octave lower than that 
of the MIDI note number. Duty factor of the pulse is 
1/16, 1/8 or 1/4, depending on the tone color. When the 
sawtooth is selected by the waveform selector, only the 
pulse, of 1/16 duty factor is supplied. 

Pitch is variable ±50 cents from MASTER TUNE and 
±50 cents from BASS DETUNE, total 100 cents detune 
can be accomplished. 

b) Waveform selector and generator 



IC450 

PC7 

cnruT) 



■<!Fig. 5 Selector and Generator^ 
Output from PA7 of CPU IC45 turns on or off Q30. The 
resultant circuit connections and waveforms are as shown 
in Fig. 6. 




rmn 










nru^ 




ruin 



<Fig. 6 Equivalent circuits^ 
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c) Bass parameter sample and hold 

BASS parameter data sent out from PD0-PD5 of CPU 
IC45 is latched into Latch IC41. The 6-bit data is convert- 
ed t6 analog form at R-2R ladder network R163 and is 
sampled into correct hold amp by DMUX IC39 as shown 
in Table 5. 





4051 (IC39) 


TL064 






C 


B 


A 


1C 


OUT 




CPU 4051 
PC 


0 


0 


0 


36 


Pin 

14 


Env Attack 


3 inhi 


0 


0 


1 


37 


7 


Env Decay 


4 A 


0 


1 


0 


37 


1 


VCA level 


6 . . C 


0 


1 


1 


36 


8 


Env Release 


D/A conver- 


1 


0 


0 


37 


14 


VCF Resonance 


sion data 


1 


0 


1 


36 


7 


VCF Env. modulation 


output: 


1 


1 


0 


37 


8 


VCF Key follow 


Com 


1 


1 


1 


36 


1 


VCF Cutoff freq. 



<CTable 5 DMUX channel select^ 



Sustain level data from PA5 and PA6 of CPU IC45 is 
converted into the control voltage by 2 bit D/A converter 
lC35b and is supplied to Envelope generator IC33. 

7. RHYTHM BLOCK 



d) Envelope generator 

Envelope generator IC33 generates analog envelope when 
pin 13 receives GATE ON/OFF of CPU PC2 passed 
through transistor Q25. 

e) VCF, VGA 

A1QH80017A IC32 is a one-chip VCF and VCA. 

Both VCF and VCA are individually controlled by the several 
parameters integrated into one voltage: VCF CV contains 
CUTOFF frequency, ENV and Key follow; VCA CV contains 
ENV only. 



MB63H114 IC15 is a custom LSI Multiple Address Counter for use in PCM Rhythm machine, having built-in eight 13-bit address 
counters, a clock generator, a timing generator, and an address selector. 




ADRC(2) 

ADRB(I3) 

ADRA(I6) 

ADR9(II) 

ADR80) 

ADR7(6) 

ADR6(8) 

ADR5(I2) 

ADR4(I4) 

ADR3(I5) 

ADR2(I7) 

ADRI (18) 

ADRiS)(l9) 
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<Fig. 7 MB63H114 Block Diagram!> 
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DESIGNATION 


PIN 


FUNCTION 


I/O 


CST 0 


20 


1 




1 


2 


21 


1+5V 


1 


4 


22 


I pull up 


1 


6 


23 






1 


XST 0 


38 






1 


1 


39 






1 


2 


40 








3 


41 




Counter 


1 


4 


44 




select 


1 


5 


45 






1 


6 


46 






1 


7 


47 


y 




1 


GATE 0 


32 






0 


1 


31 






0 


2 


30 






0 


3 


29 






0 


4 


28 




NC 


0 


5 


27 






0 


6 


25 






0 


7 


24 


j 




0 


X^ 0 


56 


> 




1 


1 


57 






1 


2 


59 






1 


3 


60 




Counter 


1 


4 


61 




I clock input 


1 


5 


62 






1 


6 


63 






1 


7 


64 


/ 




1 


ADR 0 


19 






0 


1 


18 






0 


2 


17 






0 


3 


15 






0 


4 


14 






0 


5 


12 






0 


6 


8 






0 


7 


6 




ROM address 


0 


8 


9 






0 


9 


11 






0 


A 


16 






0 


B 


13 






0 


C 


2 






0 


A 


3 




1 MUX, DMUX 


0 


B 


5 


/ 


r channel <. 


0 


C 


7 




) select 1 Clock out (for 8 counters) 


0 


D 


4 




J 


0 


INHO 


1 


DMUX inhibit 


0 


CLK 1 


52 




“1 


0 


2 


53 




- 1 MUX 


0 


3 


54 


NC I ROM chip enable I inhibit 


0 


4 


55 


Latch clock -■ 


0 


XOUT 


43 


GND pull down 


1 


XSTA 


50 


Count start 


1 


XRES 


33 


Reset pulse 


1 


OSCi 


34 






1 


SCOO 


35 




^ Internal-clock 


0 


SC01 


36 




oscillator 1 .6MHz 


0 


CLKO 


37 






1 


MSEL 


51 






1 


TST1 


48 




^ GND pull down 


1 


TST2 


49 






1 



<!Table 6 MB63HT14 Pin Designation!> 



Sound data in ROM IC13 or IC14 is latched into the Latch ICS when address data""^ is sent to ROM from an address counter in 
IC15. Latched sound data is converted to an analog voltage and becomes a sound signal at D/A converter IC7, having an enve- 
lope which is fed from MUX IC6. The sound signals, which are distributed to correct hold amp by DMUX ICS, go to the Right 
channel and the Left channel of Jack Board after passing the filter. 

With BD, SD, RS, and CP selected LSB ADRO is defeated at Digital DMUX IC16 and "0" is fed to ROM instead, this is because 
each of these sound data shares an address area with another sound data (having odd address) which is unused MKS-7. 

In the case of Hi-HAT, Envelope is obtained by turning transistor Q8 ON or OFF with HI-HAT select, thus controlling VCA 
09. 

Crash cymbal circuit is similar to Ride cymbal circuit in configuration. Crash cymbal sound data in ROM IC21 is latched into 
Latch IC18 every time the address counter IC23, IC24, and IC26 increments by one step. 

The latched sound data is converted into an analog voltage at R-2R ladder network R160 and becomes a sound signal having an 
envelope at VCA 028. 



MODULE BOARD 



MELODY BLOCK 



il— 


SUM 




ICI8 






MIDI BOARD 
' (BEND SENSJ 
. MIDI BOARD 
(MOD. SENS.) 
-PANEL BOARD 
(TUNE) 











\A 


-r^ ---- 






RANGE 


oco 






1C33 


n 


IC29,30 


F 


:i^[ 





n , |j-^ 1 


WAVE GENERATOR 


J 




VCF.VCA ^ 


1CI5,I7 






ICI4.16 It 



LATCH 
IC35,36 I 



CHORD BLOCK 



JACK BOARD 
/ HPF N 
VCHORUSV 



<Fig. 8 MODULE BOARD Block Diagram> 



DESIGNATION 



PIN 

No. 



FUNCTION 



I/O 



AN 

(ANALOG INPUT) 



AND 

1 

2 

3 

4 

5 

6 
7 



34 

35 

36 

37 

38 

39 

40 

41 



Tune 



NC 



Modulation sens 
Bender sens 



} NC 



PORTA 



PAO 

1 

2 

3 

4 

5 

6 
7 



S/H multiplex channel select B 
C 

Noise switch 0: OFF 1: ON 
S/H DMUX inhibit (IC11) 

S/H DMUX inhibit (1C 7) 

S/H DMUX inhibit (1C 3) 
Whole/Split 0: Whole 1: Split 



PORT B 



PBO 

1 

2 

3 

4 

5 

6 
7 



9 

10 

11 

12 

13 

14 

15 

16 



D/A converter (upper 6 bits) 



NC 



PORTC 



PORT D 
(DATA BUS) 



PCO 

1 

2 

3 

4 

5 

6 
7 



17 

18 

19 

20 
21 
22 

23 

24 



NC 

Serial receive line (from main CPU) 



D/A converter (lower 6 bits) 



PDO 

1 

2 

3 

4 

5 

6 
7 



55 

56 

57 

58 

59 

60 
61 
62 



ROM 

address 

(out) 



Data 

(in/out) 



I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 



PORT F 



Xtal-1 
Xtal-2 
RESET 
RD 
WR 
ALE 
MODE 0 
MODE 1 



PFO 

1 

2 

3 

4 

5 

6 
7 



47 

48 

49 

50 

51 

52 

53 

54 



ROM 

address 



8253/switch latch write 



Sawtooth switch 
Sawtooth switch 



(CHORD) 

(MELODY) 



0: OFF 
0: OFF 



1: ON 
1: ON 



31 

30 

28 

44 

45 

46 
29 
27 



\ Internal — 
j clock oscillator 
Reset pulse 
ROM read pulse 
8253/latch write pulse 
Address latch pulse 

qI External ROM mode 



<Table 7 MODULE CPU Pin Designation (jUPD7810G/7811G)> 
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2-Voice (Melody) 


4-Voice (Chord) 


Description 


IC35 




IC36 


Range Select I 16' | 8' j 4' 




15 


15 




o 

o 

1 




12 


12 




1 0 1 1 11 








Sub level 


loll 1 2 1 3 




10 


10 


Select 


[o lojiji 




7 


7 




loll 1011 




5 


5 


H.P.F 


1 = ON 










0 = OFF 




2 


2 


Chorus 


1 = ON 










0 = OFF 


<^Table 8 Latch data> 



Module Board consists of MELODY BLOCK (2 Voices) and 
CHORD BLOCK (4 Voices). 

a) OSC 

The oscillator consists of a master oscillator IC34 (8MHz) 
and Binary counters IC32, 33. The Binary counters divide 
8MHz by two, four or eight (see Fig. 11) according to 
RANGE (4', 8', 16') of Exclusive message and feed it to 
DCOs IC29, 30 which are 16-bit Programmable interval 
timers. 




U U U U U LT-“"' 




<Fig. 9 Timing chart> 



b) DCO 

Each of six counters (three per timer) divides OSC frequency 
by a number defined by a divide data represented on the data 
bus of the Module CPU IC31 . 

The divide data is the sum of a key number and the outputs 
from LFO, Bender and Tune for a particular note. 

The resultant at the output of each counter will be a rect- 
angular at an audio frequency. 

c) D/A Converter 

In controlling voices the Module CPU does not output each 
parameter indepently, rather, it integrates some of parameters 
that are needed for a particular destination (DCO, VCF or 
VCA) and represents them as a 12-bit data (upper 6 bits at 
PB0-PB5 and lower 6 bits at PC2-PC7). 

The data is converted into an analog voltage which is condi- 
tioned and routed to the destination module from the 
DMUX IC3, 7 or 1 1 as shown Fig. 1 2. 




<CFig. 10 D/A & S/H timing chart> 



Ch. 


i Pin 


IC11 


IC7 


IC3 


7 


1 4 


DCO CV 1 


VCF CV 1 


VCA CV 1 


6 


1 2 


2 


2 


2 


5 


1 5 


3 


3 


3 


4 


1 1 


4 


4 


4 


3 


I 12 


5 


5 


5 


2 


1 15 


6 


6 


6 


1 


1 14 

1 


VCA level 
(2 Voice) 


PWM CV 
(2 Voice) 


Resonance 
(2 Voice) 


0 


1 13 
1 


VCA level 
(4 Voice) 


PWM CV 
(4 Voice) 


Resonance 
(4 Voice) 


range 


0 10V 


+4 6V 


o~-t-iov 


V/V 

converter 


072 IC21(b) 


M5218P IC20(A) 


M5218P IC20(b) 



<Table9 DMUX data> 



d) Wave generator 



SUB LEVEL 




<Fig. 1 1 MC5534A> 



MC5534A IC15 is, with a given rectangular at CLK X (CLK 
Y), capable of generating three different waveforms; divided 
by two rectangular, sawtooth and variable— width rectangular 
(Pulse Width Modulated). 
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[SUB OSCILLATOR] 

Output of the Sub Oscillator is generated by dividing the 
DCO output frequency that is supplied to CLKX and CLKY 
by two at D-F/F in Wave Generator IC15. The amplitude of 
this output varies in four steps by changing the collector 
voltage 03 and 06 with the output of 2-bit D/A converter 
IC28. 

[SAWTOOTH] 

Miller integrating circuit in I Cl 5 generates a sawtooth wave 
at DCO output rate with its amplitude being kept constant 
over the frequency range by DCO CV. 

[PULSE MODULATED WAVE] 

With sawtooth wave and PWM CV applied at input pins, the 
comparator in IC15 develops a square wave whose duty 
cycle will vary 50-95% in response to PWM CV levels. 

Duty cycle is 50% at -i-6V PWM CV and 95% at -I-0.6V. 

With PWM OFF, PWM CV is —IV; this can swing and keep 
comparator output to High, disabling the rectangular. 

JACK BOARD Block Diagram 



e) VCF, VCA 

A1QH80017A IC14, 16 is a one-chip VCF and VCA. 

Both VCF and VCA are individually controlled by the 
several parameters integrated into one voltage: VCF CV 
contains CUTOFF frequency, ENV. LFO and Key follow; 
VCA CV includes ENV and GATE. 
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ADJUSTMENT 

ENGINEER MODE 

Engineer Mode is used to edit each parameter of the MELO- 
DY, CHORD, and BASS blocks on the synthesizer. 

• ENTERING ENGINEER MODE 

While holding down one of Sound Source Selector but- 
tons — MELODY, CHORD or BASS to be edited, depress 
MIDI CH. The button flashes, indicating that the machine 
is in the Engineer Mode. 

• EDITING 

1. Using Tables 1 and 2, find out the number corresponding 
to a parameter to be altered. Enter the number on the 
numerical pad. The display shows the number. 

2. DYNAMICS SENS serves as an edit knob, and the new 
number is represented in the display window as a number 
between 00 and 127. The numbers above 100 are indicated 
in lower two digits, (e.g. 123=23) 

In the case where parameters functioning in place of 
switch, a parameter can effectively open or close the 
switch when the value exceeds the predetermined figure. 
For example, CHORUS is turned ON when the value 
decreases below 63, and OFF when above 64. 

• RETURNING TO NORMAL MODE 

Push the MIDI channel Button to Normal functioning. 
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TEST MODE 

Test, Adjust and Inspection programs run only in the Test 
Mode. 

• ENTERING THE TEST MODE 

While pressing button No. 3, switch the power ON. The dis- 
play shows — I fid I (Adj.) 

• FOUR FUNCTIONS IN THE TEST MODE 

Each of MELODY, CHORD, BASS, and RHYTHM buttons 
serves as a function selector button. 

MELODY UNISON BASS BASS 

CHORD ROTARY RHYTHM RHYTHM 

1. UNISON (MELODY) 

In this mode the unit outputs all the 6 voices simultane- 
ously from the CHORD and MELODY channels. 

The display flashes | S- | , indicating that the default 

test program is D/A OFFSET Adj. 

To change the adjusting item, select the corresponding 
number on the numerical pad. 
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Xo-r"i'— . n — b'X)Xr^ X.X— ( 6 a^) TT5]R^tc?i| a^T -2) 
— K T'T o T" t X T y 7' (i | IJ- \ L ^ To TA x T y 
'i • T'X y S-WT A L -C'-'SjfL L 0 - 9 coiojl 9 

X b To X"X A S- L t To 



Display 


TEST PROGRAM 


0 - 


Adjustment 


D/A 


offset 


1 - 


Adjustment 


VGA 


offset 


2 - 


Adjustment 


VCF 


Resonance, Frequency and VGA Gain 


3 - 


Adjustment 


VCF 


Width 


4 - 


Adjustment 


m 


duty cycle 50% 




Inspection 


ru 


duty cycle 95% 


5 - 


Inspection 




level (Range) 


6 - 


Inspection 




level (Key scale) 


7 - 


Inspection 


m 


duty cycle 50% (Key scale) 


8 - 


Inspection 


Sub 


OSG level 


9 - 


Inspection 


Noise 


ON/OFF 



<Table 3 UNISON TEST PROGRAM> 



No. 


PARAMETER 


No. 


PARAMETER 


01 


LFO 


Rate 


14 


ENV 


Release time 


02 


Delay time 


15 


Dynamic select 


VGF, VGA/VGF/VGA/OFF 


03 


DGO 


LFO mod. 


17 


Range 


478716' 


04 


PWM 


18 


PWM 


LFO/manual 


05 


VGF 


Gutoff frequency 


19 


Rectangular 


ON/OFF 


06 


Resonance 


20 


Sawtooth 


ON/OFF 


07 


ENV mod. 


21 


Sub 


Level: 0/1 /2/3 


08 


LFO mod. 


22 


HPF 


ON/OFF 


09 


Key follow 


23 


VGF 


ENV: Tt +/VX - 


10 


VGA 


Level 


24 


VGA 


ENV/GATE 


11 


ENV 


Attack time 


25 


Ghorus 


ON/OFF 


12 


Decay time 


26 


Noise (MELODY) 


ON/OFF 


13 


Sustain level 









<Table 1 MELODY, CHORD BLOCK PARAMETER> 



No. 


PARAMETER ] 


04 


DGO 


Pulse width 


05 


VGF 


Gutoff frequency 


06 


Resonance 


07 


ENV mod. 


09 


Key follow 


10 


VGA 


Level 


11 


ENV 


Attack time 


12 


Decay time 


13 


Sustain level 


14 


Release time 


20 


Wave select 


Rectangular/sawtooth 



<Table 2 BASS BLOCK PARAMETER> 



2. ROTARY (CHORD) 

In this mode one module is activated at a time with 
MELODY or CHORD is selected. 

The display flashes | IJ 1 1 . The left digit indicates test 
item and the right digit the module being sounded. 

To change the test item, select the number from the 
numerical pad. To change the module to the next channel, 
press BASS, CHORD or MELODY. 



2 . n — X U — ( o — b" • T X y ) 

X ox'-f — . o — b'X>6 — 7b(7)'7 T 1 — /UTa^HIM 

#T5li^T-2) b'T'To TT xTy d' (i I u / I L ^ To 

X X b • To X"y A(± 7 ;'l 9 afe 9 . • TX y SrWT A 

LT'^fLL^To TX b • To X"y -f'TXTyd' 

X)TX)X- X LTa 

yx b • T'X yX)):fxTS-WTA)^';TX)^ Tx.— 
y^STo Ty^<-(±TT xTy X 

X)TfX)Y X To 



Display 


TEST PROGRAM | 


0 X 


Inspection 


Level 


1 X 


Inspection 


ru Level 


2 X 


Inspection 


PWM LFO 


3 X 


Inspection 


VGF low frequency 


4 X 


Inspection 


VGF high frequency 


5 X 


Inspection 


HPF ON/OFF 


6 X 


Inspection 


GHORUS ON/OFF 



<Table 4 ROTARY TEST PROGRAM> 



3 . — X (-y— X • T'X y) 

-y— xiH(77^ — b' T"To TT X T y -f (i | hlj \ L S To 
AT xTy d' • T'X y S-WTa LTljfLL. 0-8 

(X) 9 ifi 0 y A X b • T o X" y A A AT L S To 



Display 


TEST PROGRAM 


b 0 


Adjustment 


VGA offset 


b 1 


Adjustment 


ENV Attack time 


b 2 


Inspection 


VGF low frequency 


b3 


Inspection 


VGF high frequency 


b4 


Inspection 


VGF ENV/Dynamics (40H) 


b 5 


Inspection 


VGF ENV/Dynamics (7FH) 


b6 


Inspection 


VGA Level 


b 7 


Inspection 


VGF Width 


b 8 



<Table 5 BASS TEST PROG R AM> 



3. BASS (BASS) 

This mode is used for testing BASS. The display flashes 
I bu 1 . Select a test item on the numerical pad. 
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4 . U X'A ( Ij XA • >) 

>J XAPf^cA^- KT-To a'A X-7°1^ ^ ii: | g'r \ L ^ 

& H K ■ rK'X >iZ'M 0 ^ tl. 

X4 ^ X (4 X'4 X • -b > -> f- 4 f -f -r 4 — • x 4 

T" 3 > h t=? — ;u-t- ^ A b 7i)^','ii ^ i~o 



Button 


VOICE 


0 


RIDE CYMBAL 


1 


BASS DRUM 


2 


SNARE DRUM 


3 


LOW-TOM 


4 


MID-TOM 


5 


HI -TOM 


6 


RIM SHOT 


7 


HAND CLAP 


8 


CLOSED HI-HAT 


9 


OPEN HI-HAT 


FUNCTION 


CLASH CYMBAL 



<Table 6 RHYTHM TEST PROGRAM> 



4. RHYTHM (RHYTHM) 

Rhythm circuits can be checked in this mode. The display 
flashes | dr \ upon pressing RHYTHM. 

Select the voice using numerical pad. The voice sounds 
once for each tap on the numerical pad. 

Dynamics level can be varied from DYNAMICS SENS. 



TO RETURN TO THE NORMAL MODE, switch the power • 

OFF and ON again. 'SvliS' A-^7b^'tU L i -To 



ADJUSTMENT 

With Test Mode Set the controls as shown below (initial h • ^ — KT<75o t Fig - 1 ct) j; -9 tz l S -To 

setting), in these adjustments, each name of the switches is z #x -f -y ^ Fig - 1 (DX n \,z z tizL t'to 

called by the name shown in Fig. 1. 





<Fig. 1> 

Allow at least ten minutes for warm-up. 



MKS-7 



On power up the MKS-7 Keyboard is assigned notes as follows. MKS-7 — x$4l/zR#, y ~ V 

r^ff.iii'Xi 2 xiji 9 t-'-To 



1. POWER SUPPLY BOARD 



442Hz 




key number 
note 




<Fig. 2> 




MEASURING 

INSTRUMENT 

Digital voltmeter 



ITEM 


MODE/CONTROL 


PLAY POINT (GND) 


ADJUST/ 
CHECK for 


-1- 5V 


INITIAL 


Hd + 5V Jumper (AG 


Check 


-M5V 


TEST MODE 


+ 15V Jumper 




-15V 




—15V Jumper 1 





READING 

+5.0V ±0.2V 
+1 5.0V ± 0.6V 
-15.0V ± 0.6V 



2. MODULE BOARD (MELODY, CHORD BLOCK) 




<!Fig. 4 Module Board !> 
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The Program runs only in the TEST MODE. Proceed in numerical order. 

S To Ilg I I9S < /c $ 



MEASURING 

INSTRUMENT 



ITEM 



MODE/CONTROL 



DIS- 

PLAY 



TEST POINT (GND) 



ADJUST/ 
CHECK for 



READING 



Digital voltmeter 



REF 5V 



INITIAL 
TEST MODE 



TP REF5V 



D/A offset 



Push 



TPS 



Oscilloscope 
0.02 v/div 
2 ms/div 



VGA offset 



Push ® 



TP2-1 



TP2-2 



TP2-3 



TP2-4 



TP2-5 



TP2-6 



Oscilloscope 
1 v/div 
1 ms/div 



VCF Resonance 



Push 



TP1-1 



TP1-2 



VGA Gain 



TP 1-3 



TP 1-4 



TP 1-5 



TP 1-6 



TP2-1 



TP2-2 



TP2-3 



TP2-4 



TP2-5 



TP2-6 



Frequency 

counter 

(Tuner) 



VGF Frequency 



TP1-1 



TP 1-2 



TP 1-3 



TP 1-4 



TP 1-5 



TP1-6 



VGF Width 



Push 



TP1-1 



TP 1-2 



TP1-3 



TP 1-4 



TP 1-5 



TP1-6 



(TP AG) 



VR14 



VR13 



VR6A 



VR1A 



VR6B 



VR1B 



VR6G 



VR1G 



VR10A 



VR5A 



VR10B 



VR5B 



VR10G 



VR5G 



VR7A 



VR2A 



VR7B 



VR2B 



VR7G 



VR2G 



VR8A 



VR3A 



VR8B 



VR3B 



VR8G 



VR3G 



VR9A 



VR4A 



VR9B 



VR4B 



VR9G 



VR4G 



+5.000V ± 5mV 



O.OOOV ± 5mV 





6.0Vp-p 



Ka] 



263Hz ± 1.5Hz 
(G4 note ± 10 cent) 



1051Hz ±6Hz 
(G6 note ±10 cent) 



Items 6 and 7 interact. Repeat both items until satisfactory results are obtained. 

Il@6. 7 (±fgS(Cf^SL STo IMS 6 . 7 *'*(z*9 S 



8 



10 



Oscilloscope 
1 v/div 



Oscilloscope 
1 v/div 
1 ms/div 



njduty cycle 
50% 



njduty cycle 
95% 



/I level 
(Range) 



Push 



Push (G) 
consecutively 
2 times 

^ [H#r 



Push 



TP2-1 



TP2-3 



TP2-2 

TP2-4 

TP2-5 

TP2-6 



TP2-1 

TP2-2 

TP2-3 

TP2-4 

TP2-5 

TP2-6 



TP2-1 

TP2-2 

TP2-3 

TP2-4 

TP2-5 

TP2-6 



(TPAG) 



VR12 



VR11 



Gheck 



50% ± 2% 




95% ± 3% 









10 
































JUL. 1985 



MKS-7 



MEASURING 

INSTRUMENT 

Oscilloscope 
1 v/div 
1 ms/div 



MODE/CONTROL 



15 Oscilloscope 
1 v/div 
1 ms/div 



Sub OSC. 
level 



NOISE 

ON/OFF 



rU level 



Push (D 




TEST POINT (GND) 



(TP AG) 



ADJUST/ 
CHECK for 






READING 



1.5Vp-p±0.1V 



MEASURING 

INSTRUMENT 




3.5Vp-p±0.2V 



ru 



5.5Vp-p±0.3V 



ni 




16 Oscilloscope 
1 v/div 
1 ms/div 



17 Oscilloscope 
1 v/div 
0.5 ms/div 



18 Oscilloscope 
1 v/div 
20 ms/div 



nj level 



MODE/CONTROL TEST POINT (GND) 



MIX OUTPUT L HOT 
(MIX OUTPUT L COLD) 



PWM LFO 



VCF low 
frequency 
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3. MAIN BOARD (BASS BLOCK) 




The Program runs only in the TEST MODE. Proceed in numerical order. 

h • S To IMS I “b 9 S 





MEASURING 

INSTRUMENT 


ITEM 


MODE/CONTROL 


DIS- 

PLAY 


TEST POINT (GND) 


ADJUST/ 
CHECK for 


READING 


1 


Oscilloscope 


VGA offset 












VR1 








0.2 v/div 
2 ms/div 






1 














HB 


2 


Oscilloscope 


ENV 


Push 0 


L , 


TP4 








VR2 




2.5S 




2 v/div 
0.5 s/div 


Attack time 


Holding down 0 


















3 


Oscilloscope 


VCF low 


Push (D 


bid 


TPS 








Check 




75ms ± 25ms 




2 v/div 
10 ms/div 


frequency 


















(@ 


4 


Oscilloscope 


VCF high 


Push 0 


u d 














25/Xs ± 1 0jUs 




2 v/div 
5 /Lls/div 


frequency 


















/Ht-H \ 


























5 


Oscilloscope 


VCF ENV/ 


Push (§) 


l~ S' 














5ms ± Sms 




2 v/div 


Dynamics 




















1 ms/div 


(40H) 


















@ 


6 


Oscilloscope 


VCF ENV/ 


Push 0 


I r 

1 ij 














1 20jUs ± eOjUs 




2 v/div 


Dynamics 






















20 jUs/div 


(7FH) 
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4. JACK BOARD 




a) BBD Bias 1 

Setting: (with NORMAL MODE) 

1 . Set the tone color of MELODY block to No. 99. 

2. Set into Engineer Mode of the MELODY block. 

3. Select VCF Resonance (06), and then move DYNA- 
MICS SENS to get the value 1 27. 

4. Select VGA Level (10), and then move DYNAMICS 
SENS to get the value 1 27. 

5. Select ENV Sustain (13), and then move DYNAMICS 
SENS to get the value 1 27. 

6. Select the VCF Cut-off frequency (05), and then 
move DYNAMICS SENS to get the value 75. 

Test instrument: 

Oscilloscope 2V/div. 0.1 mS/div. 

Test point: 

TP1 , GND — Module Board AG 
Adjustment: 

While holding down the Button D, adjust VR3 for a 50% 
duty cycle. 



a) BBD Bias 1 i 

-b y T" -f > “T i / — ^ — K) 

1 . y uxV — • V'C? .y L t-To 

2 . y o -r" ^ • V'o 'y cox. > ^ — K (3 A ^ 1"o 

3 . VCF ^ Y'i- > X ^ = 

t'r ^ S LSi-o 

4 . VC A (10) i ^ Y ’ -t. > Y X 4 ^ 

X i - ' 127 iz Ltto 

5.ENV^tXT4-> (13) i- i ^ Y ^ 

X '{ t'-T'f — • 'yvi 127 (w L ^ 't'o 

6 . VCF ^ -y hX-y • VU'tYY- (05) ^ = 

XX v-tX'A-r^'tr-r^ — • X-v 5 T'75(; L ST'o 

: 

X Y • X n — ~7° 2 V/div 0. Ims/div 

■T X h • d X h : 

TP 1 (GND ; A • /T— K AG) 

: 

A'X XB^WLfzt d - • -Td X;u*^'50% 

^ i T Cl VR 3 Xmm LtXo 




b) BBD Bias 2, 3 

Setting: 

1 . Set the tone color of the CHORD block to No. 99. 

2. Set into Engineer Mode of the CHORD block. 

3. Select VCF Resonance (06), and then move DYNA- 
MICS SENS to get the value 1 27. 

4. Select VCA Level (10), and then move DYNAMICS 
SENS to get the value 1 27. 

5. Select ENV Sustain (13), and then move DYNAMICS 
SENS to get the value 1 27. 

6. Select VCF cut-off frequency (05), and then move 
DYNAMICS SENS to get the value 75. 

Test instrument: 

Oscilloscope 2V/div. O.lmS/div. 

Test point: 

BBD Bias 2 - TP2, GND - Module Board AG 
BBD Bias 3 - TP3, GND - Module Board AG 
Adjustment: 

BBD Bias 2: 

While holding down the Button C, adjust VR2 for a 
50% duty cycle. 

BBD Bias 3: 

While holding down the Button C, adjust VR1 for a 
50% duty cycle. 



b) BBD Bias 2 . 3 

-b 'y -r -T > X" : 

1. 3 — K • -y X(Og^fe$-99#tZ L i -To 

2 . — K • V" D .y X X) > -X — T • ^ — K (b A f) T T'o 

3 . VCF P V"-f' > X (06) T )ii7X' Y 4 ~f~ S. XX • -bPPA 

^ C'A ^ • X-P $ 127 tc LTT-o 

4. VCAP^/b (10) T)li?/'X"TA$XX--b>Px-ft;' 
A -f — • X'T' $ -C'TxyEfiST 127 Iz L TAo 

5. ENV-AXA^-— > (13) A)lt/'X"T A $ X X • -b > -> 

A^'C'A-1' — *X-P5 XtikTEW-.^ 127 A L T Ao 

6 . VCF A X h AX • X P A > X- (05) ASt/'X"TA$ 
X X • -b P P A C'A - • X-P i X75iz L T Ao 
: 

APn • X —~7° 2 V/div 0. Ims/div 

A X h • A / p h : 

BBD Bias 2 : TP 2 (GND ; A P x. • A'- KAG) 

BBD Bias 3 : TP 3 (GND : A P :x — • A— K AG) 

: 

BBD Bias 2 

AX >O^WLfzt Tm/XA'^-A d - ’ Ad XPA'50% 
A A S T -7 A VR 2 AIM® L T Ao 

BBD Bias 3 ! 

AX P(g)AWL/;T T ■;&')!/ X) A .3- — A — • A d X7bA50% 
A A ^ J; d A VR 1 aim® L T Ac 



/A 50% X 

#9 

\ioo% y 



The Program runs only in the TEST MODE. Proceed in numerical order. 

ZCOMM. f^SAAX h • A— KT"X),^1 tAx S Ac IMS I A G 2 T T" < fd $ op 





MEASURING 

INSTRUMENT 


ITEM 


MODE/CONTROL 


DIS- 

PLAY 


TEST POINT (GND) 


ADJUST/ 
CHECK for 


READING 


1 






HPF 


INITIAL 
TEST MODE 


n 1 

f IL.I 




















Push (C) 


n 1 

U 1 














Oscilloscope 
1 v/div 




Push (5) 


r 1 

ji 1 


MIX OUTPUT L HOT 
(MIX OUTPUT L COLD) 


Ch 


3Ck 


4Vp-p ±0.8V 




z ms/aiv 






Push (G) 
consecutively 
2 times 


i~p 










(n^ 










Push (G) 
consecutively 
2 times 












2.5Vp-p±0.4V 










Push (G) 
consecutively 
2 times 






















Push (G) 
consecutively 
2 times 


!j— f 










/"’"A 










Push © 
consecutively 
2 times 


rr 

JIU 








’ 
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MKS-7 









PANEL BOARD 

7934717000 
[pcb S39S5136] 





oiQ ea 

& YQ0J3M QflOHD 



MKS-7 



PANEL BOARD 7934717000 



r^470 



RHYTHM BASS MELODY 

LEVEL LEVEL VR5 
/~-f I 50KBX2L 1 



47/ 220 



^PHONES R ^ 
^PHONES L^ 
>rKAnaloq 6ND ^ 



PHONES 



] Idynamics sens] 



VR1 lVR7 





1 

i 


OOK 




1 

J 


OOK 



r*a--5ev-iVR2 



% “ 



■|i7>iiNPa_/X 



R19 22KX4 






RHYTHM 
I 05 




sjmgi 


-1^ 


SW3 






)13^- 


■ .. D14^ 


^ .. 015^ 1 



A A A A 



SCAN 1 ^ 



scan 2 ,_ ^ 



■1 




6 


9 


TRANSPOSE 


MELODY 

SELECT 

_1_ 


swe' 




|SW7 


SW8° 


SW9° 


SW5' 


9 • 

2 

-L. 




5 


8 


0 


CHORD 

SELECT 


SW6 

1 n 




SW7° 


SW8 


SW9° 


SW5 


1 

_i_ 




4 


7 


MIDI CH 


BASS 

SELECT 


SW6 


SW7 


|SW8 


|SW9 


SW5 



D1~4,8~10-GL-9HD12 
05,7,11 -19-1SS-133 
06 — LB-202VL 



SW1~4-SP(J009G 
sw5~9 --spaosOG 
JK1 --YKB21-5010 



Digiti Digit2 

10 I 6 

«Of K#C 



1 


r- 


CO 


) 


t> ' 










1 ^ 


•^•c 1 .8 










1 § 


Jr 1 no 




i, 




note on 


1 o f 

1 “ 






P CSJ 




^RHYTHM 


Li 


i 1 5 


|D1 




, (Q) g ! 




i 


1 I4 


]D2 






^^ELODY ^ 


1 : 


^ 1 1 3 


P lD4 



ICS 

M 54522 



C5*4/ 






0Analog GND ^ 
^AMloi GNP ., ,0 
~15v 




View from foil side 
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MAIN BOARD 793471 ooDotpcb 229251 35 ] 










rriiiiilf 



inUM 



1 jQigijCJ 



.'R109N n 



y^l9NH 










SH 


vT 1 











View from component side. 
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POWER BOARD 

ler-ses ao^ 

Assy 79347061 ( 100/117 v) 
Assy 79347064 ( 220/240 v) 



POWER SUPPLY BOARD 

793470B 1 00 1 QO/ 1 1 7V[pcb 2S9S5 1 37] 

7934706400 S20/240 VCpcb 22925 1 37] 



7934706100 Cl00/117v) 
MKS-7 POWER BOARD 793470640OC20/240V) 
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S3 



I pi I 

— i. 



r I 

. 1 | 

H : 



%.J i 



I I 



Ml 






O 




18 















JUL. 1985 




MKS-7 
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MODULE BOARD 




21 
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Sssi 



MIDI BOARD 7934714000 



01 

^2SA933 



5 |cRI 89 is on foil side, 



redwhT 



BASS 

DETUNE 



View from component side. 
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JACK BQARD 



Missing resistor on early procluctj 
/add on the fast occasion. 



MKS-7 JACK BOARD 7934712000 

VCA 

IC14^ 

IV^^D ^PC1252H2 



BBD 

IC12 



IC2 

M5218L / 



,1 .. R189 ^a9 



P IELODY IN^ 
nalog 6ND^ 
HORD IN ^ 

HPF(M) A 
^VCAIeveKM^ K 
^ CHORUS (M)^ 



4053 

_D 2 


C79 

NPM 


R175 ip 


C75 


% 


33K 3 

0l0f 


kr^oiij 


s.r-> 


o< 



)io C70 



22K 22K 

C67 



IC13a 



R173 R174^ 

C78'T 



C66 Y 

VR3 ip 

[bias 1| 





ai9 


ai8 ■ 


-15v 


R141 


/C>\ R138 


R137 /(^ 


1 < 


— W\/ — 1 

22K 1 


'Car' [ 2 ^ 


22K 'ey 


C57 

_| L_ 


C63 

1 1 


„ 1 


CSS 

1 1 


1 1 

820P 


Q. L 

Kr> 07<f 


1 1 

,0018 ^ci., L 


\ 1 

^047 



1 R162 

4053 



IC4a 






r ' 


,.,L 










i'“a24 

UP 




CC^. 


) c5 


M 




R115 ^ 


4 



IC11 



ICS IC4 



ciA'-d^s 

7» 









POWER 




PANEL 




MAIN 



PANEL 




































Sound module 

MODEL MKS-7 MIDI Implementation Chart 



Melody Block 







Transmitted 




Recognized 


Remarks 




Function 










Basic 


Default 


X 


1 






Channel 


Changed 


X 


1 - 


16 






Default 


X 


Mode 3 




Mode 


Messages 


X 


X 








Altered 


************** 


X 






Note 




X 




- 127 




Number 


True voice 


************** 




- 108 




Velocity 


Note ON 


X 


O 








Note OFF 


X 


X 






After 


Key's 


X 


X 






Touch 


Oh’s 


X 


X 






Pitch Bender 


X 


Q 






1 


X 


Q 




Modulation 




64 


X 


Q 




Hold 


Control 












Change 












Prog 




X 


0 


(0-127) 




Change 


True # 


************** 




0-99 




System Exclusive 


X 


Q 


Tone parameters 


System 


Song Pos 


X 


X 








Song Sel 


X 


X 






Common 


Tune 


X 


X 






System 


Clock 


X 


X 






Real Time 


Commands 


X 


X 






Aux 


Local ON/OFF 


X 


X 








All Notes OFF 


X 


o 


(123-127) 




Mes- 


Active Sense 


X 


o 






sages 


Reset 


X 


X 






Notes 


When the CFIORD block is 


in 6 voice mode, the MELODY block cannot sound. 



Mode 1 : OMNI ON, POLY 

Mode 3 : OMNI OFF, POLY 



Mode 2 : OMNI ON, MONO 
Mode 4 : OMNI OFF, MONO 



O I Yes 
X : No 



MKS-7 
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Chord Block 



Function 


Transmitted 


Recognized 


Remarks 


Basic Default 


X 


3 




Channel Changed 


X 


1 - 16 




Default 


X 


Mode 3 




Mode Messages 


X 


X 




Altered 


************** 


X 




Note 


X 


0 - 127 




Number True voice 


************** 


24 - 108 




Velocity Note ON 


X 


O 




Note OFF 


X 


X 




After Key's 


X 


X 




Touch Oh's 


X 


X 




Pitch Bender 


X 


0 




1 


X 


O 


Modulation 


64 


X 


O 


Hold 


121 


X 


O 


Voice select 


Control 






(6/4 voices) 


Change 








Prog 


X 


O (0-127) 




Change True # 


************** 


0-99 




System Exclusive 


X 


O 


Tone parameters 


System Song Pos 


X 


X 




Song Sel 


X 


X 




Common Tune 


X 


X 




System Clock 


X 


X 




Real Time Commands 


X 


X 




Aux Local ON/OFF 


X 


X 




All Notes OFF 


X 


O (123-127) 




Mes- Active Sense 


X 


O 




sages Reset 


X 


X 




Notes 





Mode 1 : OMNI ON, POLY Mode 2 : OMNI ON, MONO O : Yes 

Mode 3 : OMNI OFF, POLY Mode 4 : OMNI OFF, MONO X ; No 

24 










































Bass Block 



Rhythm Block 







Transmitted 




Recognized 


Remarks 




Function 










Basic 


Default 


X 


2 






Channel 


Changed 


X 


1 - 


■ 16 






Default 


X 


Mode 4 




Mode 


Messages 


X 


X 








Altered 


************** 


X 






Note 




X 


0 


- 127 


The actual keys are 


Number 


True voice 


************** 


31 


- 96 


1 octave lower. 


Velocity 


Note ON 


X 


O 








Note OFF 


X 


X 






After 


Key’s 


X 


X 






Touch 


Ch’s 


X 


X 






Pitch Bender 


X 


X 




Control 












Change 












Prog 




X 


O 


(0-127) 




Change 


True # 


>ic*>ic>lc***Hc****** 




0-19 




System Exclusive 


X 


O 


Tone parameters 


System 


Song Pos 


X 


X 








Song Sel 


X 


X 






Common 


Tune 


X 


X 






System 


Clock 


X 


X 






Real Time 


Commands 


X 


X 

i 






Aux 


Local ON/OFF 


X 


X 








All Notes OFF 


X 


o 


(123-127) 




Mes- 


Active Sense 


X 


o 






sages 


Reset 


X 


X 







Notes 



Function 


Transmitted 


Recognized 


Basic 


Default 


X 


10 




Channel 


Changed 


X 


1 - 16 






Default 


X 


Mode 3 




Mode 


Messages 


X 


X 






Altered 


************** 


X 




Note 




X 


35 - 51 




Number 


True voice 


************** 


35 - 51 




Velocity 


Note ON 


X 


O 






Note OFF 


X 


X 




After 


Key's 


X 


X 




Touch 


Ch's 


X 


X 




Pitch Bender 


X 


X 


Control 










Change 










Prog 




X 


X 




Change 


True # 


************** 






System Exclusive 


X 


X 


System 


Song Pos 


X 


X 






Song Sel 


X 


X 




Common 


Tune 


X 


X 




System 


Clock 


X 


X 




Real Time 


Commands 


X 


X 




Aux 


Local ONXOFF 


X 


X 






All Notes OFF 


X 


X 




Mes- 


Active Sense 


X 


X 




sages 


Reset 


X 


X 




Notes 




Note # to instruments assignment. 








35,36 - Bass Dr 48,50 


- Hi Tom 


46 - Opn H 






38,40 - Snr Dr 37 


- Rim Sht 


49 - Crsh C 






41,43 - Low Tom 39 


- Hnd CIp 


51 - Ride C 






45,47 - Mid Tom 42,44 


- CIS HH 





O Yes 



X : No 

25 



Mode 1 : OMNI ON, POLY 

Mode 3 : OMNI OFF, POLY 



Mode 2 : OMNI ON, MONO 
Mode 4 : OMNI OFF, MONO 



O : Yes 
X : No 



Mode 1 : OMNI ON, POLY 
Mode 3 : OMNI OFF, POLY 



Mode 2 : OMNI ON, MONO 
Mode 4 : OMNI OFF, MONO 






























































Sound module 



MODEL MKS-7 MIDI Implementation 



1. RECOGNIZED RECEIVE DATA 



1. 1 MELODY part 



When the CHORD part is In 6 voice mode, the MELODY part is not available. 
Status Second Third Description 



1000 nnnn 0kkk kkkk 0vvv vvvv Note OFF, velocity ignored 

1001 nnnn 0kkk kkkk 0000 0000 Note OFF 

kkkkkkk =0-127 (24 - 108) *1 

1001 nnnn 0kkk kkkk 0vvv vvvv Note ON 

kkkkkkk =0-127 (24 - 108) »1 

vvvvvvv = 1 - 127 

1011 nnnn 0000 0001 0vvv vvvv Modulation 

vvvvvvv = 0 - 127 

1011 nnnn 0100 0000 0111 1111 Hold ON (1 - 12G ignored) 

1011 nnnn 0100 0000 0000 0000 Hold OFF 



1011 nnnn 0111 1011 0000 0000 ALL NOTES OFF ^2 

1011 nnnn 0111 1100 0000 0000 ALL NOTES OFF «2 

1011 nnnn 0111 1101 0000 0000 ALL NOTES OFF »2 

1011 nnnn 0111 1110 0000 mmmm ALL NOTES OFF (m : ignored) »2 

1011 nnnn 0111 1111 0000 0000 ALL NOTES OFF *2 

1100 nnnn 0ppp pppp Program Change 

PPPPPPP = 0 - 127 (0 - 99) 



1110 nnnn 0b00 0000 0bbb bbbb Pitch Bender 

LS 6 bits are ignored 

nil 0000 Exclusive »4 

1 1 1 1 0111 EOX 

nil 1110 Active Sensing 



Notes : 

«1 Note numbers outside of the range 24 - 108 are transposed to 
the nearest octave inside this range. 

»2 Mode Messages (123 - 127) are only recognized as ALL NOTES OFF. 

♦ The receiver’s mode is always OMNI OFF, POLY mode. 

«3 Program Change assignments 

Prog H I Number 



0 - 99 I 0 - 99 

100 - 127 ; 0 - 27 

#4 Refer to Section 2 RECOGNIZED EXCLUSIVE MESSAGES 
2. 2 CHORD part. 



1.2 CHORD part 



Status Second Third Description 



1000 nnnn 0kkk kkkk 0vvv vvvv Note OFF, velocity ignored 

1001 nnnn 0kkk kkkk 0000 0000 Note OFF 

kkkkkkk =0-127 (24 - 108) *1 

1001 nnnn 0kkk kkkk 0vvv vvvv Note ON 

kkkkkkk =0-127 (24 - 108) *1 

vvvvvvv = 1 - 127 

1011 nnnn 0000 0001 0vvv vvvv Modulation 

vvvvvvv =0-127 

1011 nnnn 0100 0000 0111 nil Hold ON (1 - 126 ignored) 

1011 nnnn 0100 0000 0000 0000 Hold OFF 

1011 nnnn 0111 1001 0111 nil Voice select : 6 voice mode 

1011 nnnn 0111 1001 0000 0000 Voice select : 4 voice mode 

(1 - 126 ignored) 

1011 nnnn 0111 1011 0000 0000 ALL NOTES OFF *2 

1011 nnnn 0111 1100 0000 0000 ALL NOTES OFF »2 

1011 nnnn 0111 1101 0000 0000 ALL NOTES OFF »2 

1011 nnnn 0111 1110 0000 mmmm ALL NOTES OFF (m : ignored) »2 

1011 nnnn 0111 1111 0000 0000 ALL NOTES OFF »2 

1100 nnnn 0ppp pppp Program Change >k3 

PPPPPPP = 0 - 127 (0 - 99) 

1110 nnnn 0b00 0000 0bbb bbbb Pitch Bender 

LS 6 bits are ignored 

nil 0000 Exclusive »4 

1 1 1 1 0111 EOX 

nil 1110 Active Senring 



Notes : 

Note numbers outside of the range 24 - 108 are transposed to 
the nearest octave inside this range. 

*2 Mode Messages (123 - 127) are only recognized as ALL NOTES OFF. 

♦ The receiver’s mode is always OMNI OFF, POLY mode. 

^3 Program Change assignments 

Prog \ Number 



0 - 99 ; 8 - 99 

100 - 127 1 0 - 27 



1. 3 BASS part 



Status Second Third Description 



1000 nnnn 0kkk kkkk 0vvv vvvv Note OFF, velocity ignored 

1001 nnnn 0kkk kkkk 0000 0000 Note OFF 

kkkkkkk =0-127 (19 - 96) 

1001 nnnn 0kkk kkkk 0vvv vvvv Note ON 

kkkkkkk =0-127 (19 - 96) »1 

vvvvvvv = 1 - 127 

1011 nnnn 0111 1011 0000 0000 ALL NOTES OFF *2 

1011 nnnn 0111 1100 0000 0000 ALL NOTES OFF »2 

1011 nnnn 0111 1101 0000 0000 ALL NOTES OFF »2 

1011 nnnn 0111 1110 0000 mmmm ALL NOTES OFF (m : ignored) *2 

1011 nnnn 0111 1111 0000 0000 ALL NOTES OFF *2 

1100 nnnn 0ppp pppp Program Change »3 

PPPPPPP = 0 “ 127 (0 - 19) 

nil 0000 Exclusive »4 

1 1 1 1 0111 EOX 

nil 1110 Active Sensing 

Notes : 

*1 Note numbers outside of the range 19 - 96 are transposed to 
the nearest octave inside this range. 

«2 Mode Messages (123 - 127) are only recognized as ALL NOTES OFF. 

W Thi receiver's mode is always OMNI OFF, MONO mode. 

«3 Program Change assignments 



Prog 9 \ 


! Number 


0 - 19 


0-19 


20 - 39 


0-19 


40 - 59 


0-19 


60 - 79 


0-19 


80 - 99 


0-19 


100 - 119 


0-19 


120 - 127 


0-7 



»4 Refer to Section 2 RECOGNIZED EXCLUSIVE MESSAGES 
2. 3 BASS part. 



1. 4 RHYTHM part 



Status Second Third Description 



1001 nnnn 0kkk kkkk 8vvv vvvv Note ON 

kkkkkkk =35-51 
vvvvvvv = 1 “ 127 

Notes : 

* Received note number are assigned as follows: 



kkkkkkk 


Ins t rumen t 


35, 36 


Bass Drum 


37 


Rim Shot 


38. 40 


Snare Drum 


39 


Hand Clap 


41. 43 


Low Tom 


42,44 


Closed Hi -Ha t 


45,47 


Mid Tom 


46 


Open Hi-Hat 


48. 50 : 


Hi Tom 


49 


Crash Cymbal 


51 


Ride Cymbal 



Other note on numbers are ignored. 

* The receiver’s mode is always OMNI OFF, POLY mode. 



2. RECOGNIZED EXCLUSIVE MESSAGES 



2. 1 MELODY part 



* When changing a tone. 

Byte Desc r ip 1 1 on 



a 1111 0000 Exclusive status 

b 0100 0001 Roland ID 9 

c 0011 0000 Operation code = tone change mode 

d 0000 nnnn Unit 9 = MIDI basic channel, nnnn =0-15 

where nnnn 1 = channel 9 
e 0XXX xxxx Tone number 

xxxxxxx = 0 - 127 
f 0ZZZ zzzz Value 

zzzzzzz = 0 - 127 

(18 bytes total for values) 

g 1111 0111 End of Exclusive 



««« Example 

abcdeff 

F0 41 30 80 00 39 2D 00 37 00 55 00 00 00 



«4 Refer to Section 2 RECOGNIZED EXCLUSIVE MESSAGES 
2. 2 CHORD part. 



19 34 3B 20 56 28 00 lA 18 F7 



MSK-7 



JUL. 1985 




26 





